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ABSTRACT - Sweet pumpkin is rich in minerals such as calcium, phosphorus and fiber, and also contains a large
amount of B-carotene, which has antioxidant effects. In this study, Makgeolli containing steaming sweet pumpkin (SP)
was manufactured to enhance the antioxidant activity. To prepare the Makgeolli, SP was added in amounts of 5, 10,
20, and 30% (w/w), and the chemical (pH, total acidity, alcohol), microbiological (lactic acid bacteria, yeast) proper-
ties, and antioxidant activities (DPPH, ABTS) were examined during fermentation and storage for 9 days. The pH of
SP Makgeolli was 4.00-4.23 at day 1 of fermentation, and then the pH gradually decreased as fermentation progressed,
showing the lowest results at day 9 (3.28-3.52). At day 1, the total acidity was significantly increased (P<0.05) as the
amount of SP (0-30%; 0.09-0.55%) and the total acidity in SP Makgeolli (1.01-1.20) was also rapidly increased by 5
days of fermentation. Alcohol content was significantly increased (P<0.05) as the amount of SP (0-30%; 4.59-5.77%)
increased at day 9. The counts of lactic acid bacteria and yeast in SP Makgeolli were 8.0-8.1 and 7.9-7.8.0 CFU/mL,
respectively, which was higher than SP 0% at day 9. DPPH and ABTS radical scavenging activities were significantly
increased (P<0.05) as the amount of SP (0-30%; 48.29-78.97% for DPPH, 62.12-86.68% for ABTS) increased at day
9. This study suggests that Makgeolli added with SP could be potentially and commercially developed due to its supe-
rior microbiological and chemical properties, including high antioxidant activities.
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I Non-glutinous rice I

I Wash I

¥

I Soak in water (12 h) I

I Dehydration (3 h) I

1

I Heating I

[

I Cooling I

.|

Cooked rice 300 g
Water 750 mL
Koji 30 g
Steamed sweet pumpkin
(5,10,20 and 30%)

Cooked rice 300 g
Water 750mL
Koji 30 g
(control; 0%)

I Fermentation at 25°C for 5 days I

-4-4-

I Filtering and Bottling I

| Storage at 5°C for 4 days |

Fig. 1. A flow diagram for the preparation of Makgeolli contain-
ing sweet pumpkin.
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Table 1. Change of pH value and total acidity in Makgeolli containing sweet pumpkin during 9-days of fermentation and cold storage

Sweet pumpkin Fermentation (day) Cold storage (day)
1 3 5 7 9

0% 3.97+0.06™ 3.40£0.00" 3.34£0.00" 3.30+£0.00% 3.2740.06°
5% 4.00+0.10% 3.47+0.06" 3.37+0.06"" 3.33+0.06* 3.28+0.00°¢
pH 10% 4.03+0.06™ 3.50£0.00 3.40+0.00° 3.33£0.06% 3.33+0.06°%C
20% 4.07+0.06" 3.60+0.00" 3.52+0.00" 3.43+0.06* 3.40+0.00°"
30% 4.23+0.06* 3.63£0.06" 3.59+0.06™ 3.57£0.06" 3.52+0.06*
0% 0.09+0.06C 0.78+0.03" 1.01+0.03% 1.07+0.09* 1.11£0.03
5% 0.09+0.10% 0.810.00%4® 1.02+0.03" 1.08+0.07*8 1.16+0.03
T"tai;‘;idity 10% 0.230.06° 0.81:£0.00%" 1.0240.01 1.1120.05" 1.22+0.03"
’ 20% 0.51£0.06% 0.83£0.03" 1.07£0.01°® 1.14£0.05° 1.25+0.03%8
30% 0.55+0.06% 0.86+0.06°* 1.20+0.03% 1.26+0.05 1.32+0.03*

Zero percent means Makgeolli without addition of pumpkin. Values are meantstandard deviations of triplicate determination. Different

superscripts in a row (a-d) and a column (A-C) are significant differences (£<0.05).
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Fig. 2. Changes of alcohol contents of Makgeolli containing sweet pumpkin at 9-day. Error bars (a-e) represent the standard deviations
for the mean of three samples (three samples/treatment).
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o] TA] kS Ao 7 oAt Al ol wAEe] = A 8.6-89 log CFUMLE fAkt<7F F48H) Z7186H
TFE 4-6% BzolH, wEhA ole} fAlg Axs Bl B oh ey sdak 2 7datelE 247 7.99-8.23 H 7.9-8.0
©Enr H7F erde)e] RS mae A o2 A log CFUMLE Ha fhdhe & Hilorn, ZE A
o) dutd o7 438 BaE o ek ojakalea(Co,) 8 7H foAs gl THP>0.05). ©E 9dAte] HE &
2 HalE FEEA, P AF glol® 7IX B f AT E tERT(0%)°] 7.9 log CFU/ML, @54t 5-30%
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AR 9l 1 25-0] ¥} AFAFe} FABIEL ol Ba 27] FEOEREH {3
suk ut

Agel WE R A /17 F fAwee W 8 e 4R0R Qste] F7ol AskEs HAI,
SHE Table 29} 7tk WA 127 %‘ R R wEuel] T SR Holdfvt fakire] Hol qug &

2489 9 7.1 log CFU/mL, @34} 5,10, 20 2 30% o f4bte] 523 aol 43S 71538 202 4w
A7y wHdeEl= 247 73, 74, 74 2 7 log CFUMLS. o Akt A fa8ll Aol S21S oAle, 1A W
™, 0%-5% 2 10-30% 7t Atelo A &<l ztol7k o] S AsiAl7)= A oRE deA Ak, o= =

Table 2. Changes of lactic acid bacteria and yeast cell counts (log CFU/mL) in Makgeolli added with sweet pumpkin during 9-days of
fermentation and cold storage

Sweet pumpkin Fermentation (day) Cold storage (day)

1 3 5 7 9
0% 7.14£0.2% 8.6:£0.1% 8.1:£0.1% 7.940.1% 7.940.3%
Lactic acid 5% 7.3+0.1°" 8.6£0.2% 8.240.1" 8.040.1% 8.040.1%
bacteria 10% 7.4+0.1° 8.84£0.2% 8.0:£0.20 7.9:£0.2% 8.0:£0.3%
(log CFU/mML) 50, 7,401 8.8+0.0 8.120.1° 8.120.1° 8.120.1°
30% 7.54£0.1°A 8.940.2% 8.2:£0.1% 8.0:£0.1% 8.1:£0.2%
0% 6.3+0.1 7.4+0.00 7.6£0.2 7.140.1%¢ 7.740.1°
5% 6.0+0.3 7.340.1% 7.740.1% 7.240.1%¢ 7.940.0°
(log ‘C(T;Et/mL) 10% 6.2+0.2 7.4+0.1% 77402 744020 7.940.2°"
20% 6.3£0.1* 7.5+0.1% 7.8+0.1%4 7.5+0.1°® 7.840.1%"
30% 6.4+0.1% 7.540.1 7.840.1% 7.840.1% 8.0+0.1

Zero percent means Makgeolli without addition of pumpkin. Values are meantstandard deviations of triplicate determination. Different
superscripts in a row (a-d) and a column (A-C) are significant differences (£<0.05).
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Fig. 3. DPPH free radical scavenging activity of Makgeolli containing sweet pumpkin at 9-day. DPPH; 1,1-diphenyl-2-picrylhydrazyl.
Error bars (a-e) represent the standard deviations for the mean of three samples (three samples/treatment).
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